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DISCLAIMER 


While we have attempted to provide accurate and up-to-date information in 
this manual, Micromint, Inc. makes no representations or warranties respecting 
its contents. We reserve the right to make periodic changes to the text and to 
issue new editions of this manual without notification. 


Occasionally in this manual we refer to other monufacturers’ products. Such 
references do not constitute an endorsement of these products, but are included 
for the pupose of illustration or clarification. We do not intend such technical 
information and interface data to supersede information provided by individual 
manutacturers. 


Conditions of Sale and Product Warranty 


Micromint Inc. and the Buyer agree to the following terms and 
conditions of Sale and Purchase: 


2. Micromint Inc. extends the following warranty: a factory- 
manufactured circuit board or assembly carries with it a one-year 
warranty covering both parts and labor. Any unit which is found 
to have a defect in. materials or workmanship will, at the 
discretion of Micromint Inc., be repaired or replaced. 


2. Products distributed, but not manufactured by Micromint Inc. 
carry the full original manufacturers warranty, usually 90 days. 
Such products include, but are not limited to: power supplies, 
sensors, I/O modules, MOSARTs, LCD displays, battery-backed RAM 
modules, and disk drives. 


3. A minimum inspection fee must be prepaid for the repair of 
units that are no longer under warranty. Call Micromint Inc. for 
a current list of fees. 


4. Micromint Inc. will not be responsible for the repair or 
replacement of any unit damaged by user modification, negligence, 
abuse and mishandling, or improper installation. 


5. Micromint Inc. is not responsible to the Buyer for any loss 
or claim of special or consequential damages. 


6. All units returned for repair must first receive prior 
authorization from Micromint Inc. A return authorization number 
may be obtained by phone or letter. Please retain a record of 
this number, since most subsequent correspondence will refer 
to this authorization. Under no circumstances should any product 
be returned to Micromint Inc. without such authorization, and 
Micromint Inc. assumes no responsibility for returns unaccompanied 
by an authorization number. All returns must be shipped prepaid 
and should be’ insured. Micromint Inc. is not responsible for 
losses or damage during shipment. Repaired units will be returned 
postage- and insurance-paid. 


7. Micromint Inc. reserves the right to alter any feature or 


specification at any time. This right extends to fees, charges, 
and any other conditions or warranties contained herein. 
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RTC31-RTC52 


MICROCONTROLLER EVOLUTION 


The majority of 8031 and 8052 controller boards are designed as 
general purpose controllers with external-board expandable I/0. This 
in not a new revelation, just an observation. If you want an A/D, you 
add an A/D board. Want more parallel I/O? Then add a parallel I[/0 
board. 


The benefit of this architecture is that such a system can be 
expanded in many directions to incorporate massive amounts of I/0. 
Where the system fails, however, is that the features which offer easy 
expandability and onboard software development in large configurations 
are usually unnecessary in minimum-configuration minimum-control 
applications. Often we don't need the 48 I/O lines afforded through 
an expansion I/O card but only 2 or perhaps 3 inputs. Similarily, we 
may not need microsecond-speed infinite-accuracy analog conversions 
but only a simple 8-bit A/D for temperature measurements. What's 
needed is a plain-brown-wrapper 8031/8052 controller that is optimized 
for these minimal-configuration applications. 


The RTC31 and RTC52 meets this criteria. Optimized both for 
single-use drop-in solutions as well as volume OEM applications, this 
new Real Time Controller, designated as the RTC31 (8031 processor) or 
RTC52 (80C52-BASIC processor), is designed to be small and cost 
effective. 


The RTC system measures only 3.5 inches square and uses vertical 
stacking connectors for I/O expansion. The RTC processor board 
contains the processor, EPROM and RAM memory, address decoding, 
buffering, parallel I/O with screw terminals, and an RS-232/RS-485 
serial port. Ssytem expansion is through a pair of vertical-stacking 
headers, which eliminates the need for an expensive backplane. 


One expansion board, the RTC-IO board, contains 3 parallel TTL I/O 
ports, an 8-channel 8-bit A/D, a 4-channel 8-bit D/A, a battery-backed 
Real Time Clock, and a DC-to-DC converter which allows complete 
5-volt-only system operation. A second expansion, RTC-Proto board, is 
just that - a prototyping board. It permits the user to add his or her 
own special I/O circuits. 


A stacked~board arrangement has certain benefits besides 
eliminating costly gold-contact backplanes (motherboards). It allows 
configuration of either a basic system for experimentation or an 
expanded system for black-box applications yet still retains its low 
profile. Each vertically stacked board only increases the height by 
5/8 inch. Additional cost can be saved by populating only the I/0 
necessary for the application. 
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RTC31-RTC52 


8031 vs. 8052 


The 8031 family of high-performance control-oriented CPUs was 
first introduced by Intel in the early 1980s. Since that time, many 
companies including AMD, Fujitsu, GE/intersil, OKI, Matra Harris, 
Siemens, and Signetics have second-sourced one or more devices in this 
family. This kind of competition shows the 8031 family as a 
dominating faction in the embedded-controller industry. Two popular 
versions in this family are the 8031 and the 8052. The internal 
differences are as follow: 


ney SURE 
Differences 


RAM 


Internal " 128 x 8 bits 256 x 8 bits 
External 64K x 8 bits 64K x 8 bits 


ROM 


8K x 8 bits 
56K x 8 bits 
(64K x 8 bits) 
(when not using 
internal ROM) 


Internal 


none 
64K x 8 bits 


internal 
External 


P= meen 


Execution Time 

@12 MHz clock 

INSTRUCTION 

1 byte 1 Microsecond 1 Microsecond 

2 bytes 2 Microseconds 2 Microseconds 
4 Microseconds 4 Microseconds 


The instruction set of the 8031 family of microcontrollers is 
similar to the 8048 family, with the addition of: 
Non paged Jumps 
Direct Addressing 
Four 8-register Banks 
Stack Depth Up to 128 Bytes 
Multiply, Divide, Subtract, and Coupave 
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RTC31-RTC52 ae 


8031 FAMILY PIN DESCRIPTION 


Port 0 pins 39-32 8-bit ecpen drain bidirectional I/o 
(multiplexed low-order data/address 
for external memory) 


Port lL pins 1-8 8-bit quasi-bidirectional I/0o 


Port 2 pins 21-28 8-bit quasi-bidirectional I/0 
(high-order address for ext. memory) 


Port 3 pins 10-17 @-bit quasi-bidirectional I/0 
(secondary functions as follows: 
RXD/data Serial Channel's receiver 
TXD/data Serial Channel's transmitter 
*INTO Interrupt 0/counter gate 0 input 
*INT1 Interrupt 1/counter gate 1 input 
TO Counter 0 input 
T1 Counter 1 input 
*WR write for external data memory 
*RD read for external data memory 


ALE pin 30 Address latch enable 
*PSEN pin 29 read for external program memory 
*EA pin 31 tied to logic high for executing code 


masked within the 8x5x series 
processors with internal ROM or 

tied to logic low to disable internal 
ROM and fetches all instructions from 
external program memory 


RTC31 & RTC52 EXTERNAL ADDRESSING SPACE 


The 8031 family of microcontrollers can directly address 128K of 
external memory. That is, 64K of DATA memory and 64K of PROGRAM 
memory. The *RD and *WR lines control DATA memory (READ/WRITE and 
I/O) and the *PSEN line controls PROGRAM memory (READ-only memory). 
By ORing the *RD and *PSEN lines, a combined DATA/PROGRAM space can be 
created containing one 64K space (each of the two 64K spaces are 
combined for an “anything goes here" space). This combined 
DATA/PROGRAM space (64K) is half the total possible external address 
Space (128K), but it simplifies use by not having to keep track of 
which space is which. Separated space is available for the 
experienced programmer. 
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RTC31-RTC52 


Many combinations of 8K and 32K RAMs and EPROMS are possible on 
the RTC board. When using the RTC31, code (your EPROM) starts 
execution at OQ0OCOH (PROGRAM space). When using the RTC52 (masked with 
BASIC in the internal ROM), RAM must be at 0000H (DATA space). The 
following chart shows conventional addressing for the memories used on 
the RTC31 and RTC52: 


Separated DATA/PROGRAM space Combined DATA/PROGRAM space 


Memory #1 Memory #2 Memory #1 Memory #2 
DATA PROGRAM DATA/ PROGRAM DATA/ PROGRAM 


8K at OO0QOH and 8K at O000H at OOOOH and 8K at 2000H 
8K at O0000H ana 32K at OO00H 8K at 0000H ana 32K at 2000H 
32K at 0000H and 8K at O000H 32K at Q000H and 8K at 8000H 
32K at O0O000H and 32K at OOOOH at O0000H ane 32K at 8000H 


ADDRESS SPACE SELECTION 


Two memory sockets are provided on the RTC board (US & U8). Each 
memory socket has a jumper used in selecting the type of address space 
assigned to the _ socket. JP14 selects the space for U9 and JP13 
selects the space for U8. The selection made determines which line 
*RD (for DATA space only), *PSEN (for PROGRAM space only), or *GET 
(for combined DATA/PROGRAM space [*GET = *RD or *PSEN]) is used for an 


*0E (output enable) on the memory. 


| DATA space only 
us 
DATA/PROGRAM space 


JP14 


JP14 shows combined DATA/PROGRAM space selected for U9 


EICICIE 


DATA/PROGRAM space—-_—_! | \—__proGRAM space only 
1862) 


JP13 shows combined DATA/PROGRAM space selected for U8 
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RTC31-RTC5S2 
MEMORY DEVICE TYPE SELECTION 
Pin 1 on RAM is Al4 (on an 8K RAM it's a "don't care"), while the 
same pin on an EPROM must be at Vcc (Vpp for programming). Jumpers 
JP5 (for U9) and JP9 (for U8) route the proper signal depending on the 
type of memory device being used. 


The following configuration is typical for the RTC52 which 
requires RAM at address OOOOH. 


U9 
RAM—_—_, | >—7 EPROM 


ofe)o| 
JP5 


JP5 shows RAM memory selected for U9 


~ |e (Us) 
a as JP9 


JP9 shows EPROM memory selected for U8 
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RTC31-RTC52 
MEMORY DEVICE SIZE/TYPE SELECTION 


Pin 27, on a RAM device, requires the *WR line to write to the 
RAM. The same pin on a 32K EPROM, is designated as Al4, the high 
address line. An 8K EPROM does not use this pin as an address line 
but requires a logic high to enable it. Since it is possible for the 
Al4 line to be logic low during an access to an 8K EPROM, it must be 
configured here as a RAM device. In this case the *WR line will be 
logic high and satisfy the condition. Jumpers JP7 (for U9) and JPil 
(for U8) route the proper signal depending on the type of memory 
device being used. 


The following configuration is typical for an RTC31 or RTC52 using 
8K memory devices. 


ojo) 


RAM & —1——-—! | _—_1-——- 32k EPROM 
8K EPROM (27256) 


US Size/Type 


JP? shows RAM or 8K EPROM selected for U9 


STS] an 


RAM & 8K EPROM —1—— | '—_1—_-_ 32K _ EPROM (27256) 
us Sess 


JP11 shows RAM or 8K EPROM selected for Us 
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RTC31-RTC52 
MEMORY DEVICE SIZE SELECTION 
8K RAMs require a logic high enable for pin 26 (CS). On an 8K 
EPROM this pin is a "don't care". The 32K devices use this pin for 
A13, an address line. dJP6 routes the proper signal to pin 26 of the 
memory device used in U9, and JP10 routes to pin 26 of U8. 


The following configuration is typical for an RTC31 or RTC52 using 
8K memory devices. 


US Size 


8K a ey Py (xx256) 
EIEIE) 
JP6 


JP6 shows 8K RAM or EPROM selected for U9 


8K (xx64) Us Size 
| -—7—32K (xx256) 


O] 1] | ss 


JP10 shows 8K RAM or EPROM selected for U8 
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RTC31-RTC52 
MEMORY DEVICE ADDRESS SELECTION 


U3, a 74L8156, decodes the top three address lines from the 
processor, producing eight 8K blocks. Memory devices U9 and U8 
require one or more 8K blocks depending on the size of the memory 
device. An 8K memory device requires one block. A 32K memory device 
requires four 8K blocks (4 times 8K = 32K.) The '156 is an open- 
collector decoder which allows its outputs to be wire-ORed. Once any 
outputs are combined on JP8 or JP12 they will appear ORed to the whole 
system. Therefore, when using a system with separate DATA and PROGRAM 
spaces, any memory devices sharing any address block must be of the 
same size. To reduce confusion, unless necessary for the application, 
combined DATA/PROGRAM space should be used! Selection of each 8K 
block determines the location of the memory device within the 0-64K 
address space. The memory device used in U9 can be addressed at 
OCOOH-1FFFH, 2000H-3FFFH, 4000H-5FFFH, and/or 6000H-7FFFH. The memory 
device used in U8 can be addressed at same four blocks as U9 and an 
aditional four: 8000H-9FFFH, AOOOH-BFFFH, COGOH-DFFFH, and/or 
EOQOOH-FFFFH. 


U9 Address Selection 


mooor 
mooonw 


JP8 shows an 8K block starting at address 0000H selected for the 
8K memory device in U9 


sfaya 
=fa}a 


moooco 
WMooon 
mooonr 


U8 Address Selection 


JP1i2 shows an 8K block starting at address 2000H selected for the 
8K memory device in U8 
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RTC31-RTC52 


EXTERNAL CODE SELECTION 


The 8031 microcontroller requires *EA (pin 31 on the 
microcontroller) to be pulled down to a logic low level. This 
instructs the processor to start executing machine language code 
starting at address 0000H (PROGRAM space). The 8052 is masked with 
BASIC and will run internal code (BASIC interpreter) if *EA is pulled 
up to a logic high. Pulling *EA low on an 8052 will disable BASIC and 
execute code starting at 0000H (similar to an 8032). 


_fexternal code at OOOOH enable 


JP2 shows the microcontroller enabled for external code execution 


RESETTING THE RTC31 & RTCS52 


Reset of the RTC board occurs when a normally open push button 
switch is attached to JP20 and momentarily pressed. A logic high is 
applied to the system RESET line and held momentarily high by an R/C 
circuit. The DDT-51, Digital Debugging Tool for the 80xx family of 
microcontrollers, must control the RESET line to the processor. JP1 
can isolate the system RESET line from the processors RST pin. This 
enables the DDT-51 to reset the 80xx without resetting any peripheral 
on the RTC system Bus. 


RESET Enable 
(enables JP20 to processor) 


JP1 jumper must be installed when not using the DDT-51 


N.O. RESET 


JP20 


Use JP20 for connecting a normally open push button switch as an 
external system RESET 
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RTC31-RTC52 
R&-232 COMMUNICATIONS 


The 8031/8052 family contains a full-duplex serial channel. TTL- 
level serial signals are converted to 410-volt RS-232-compatible 
signals by U6, the MAX232 device. A 16-lead flat ribbon cable made 
with a DB-25 at one end (for connection to DTE terminal device and a 
16-pin plug (for connection to JP3) will permit serial communication 
with a dumb terminal or computer. 


Use JP3 for RS-232 communications 


14 


Ribbon Cable 


L—92x8 square-pin plug 8 
DB-25——_ 


13. 25 


Cable required for R8S-232 communications 


To eliminate unwanted noise on the RX input to the processor, 


remove the unused line driver chip. (U4 or U6) 


R&-485 COMMUNICATIONS 


RS-485 communications over a single twisted pair can include 
multiple (up to 32) devices. Since each device can transmit and 
receive, certain protocols must be adhered to to prevent message 
collision. The simplest being "listen to the line and transmit only 
if free". (The protocol you use will depend on the application and is 
beyond the scope of this manual.) JP17 enables a termination resister 
across the twisted pair and should be installed only on the 
microcontrollers located at the extremes of the twisted pair (one at 
each end.) JP18 selects the control of the RS-485 receiver. Two 
options are available for control of the receiver: always enabled and 
only enabled when the transmitter is disabled (to prevent receiving 
what is being sent). U4, the 75176 RS-485 device, draws as much 
current as the rest of the RTC board. If low power operation is of 
great concern and the RS-485 is not being used, current consumption 
can be reduced by removing the 75176. 
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RTC31-RTC52 


o[o]o) ms 


GND —-—_ | -_— 109 
RS-485 Receive Control 


JP18 shows the receiver of the R8-485 device controlled by To, the 
same line that controls the receiver. The transmit control is active 
high and the receiver is active low, so the transmitter and receiver 
are alternately enabled by the logic level of TO. 


RS5-485 Termination Enable —7—— 


JP17 shows termination of the RS-485 lines enabled 


JP17 


DDT-51 CONNECTIONS 


The DDT-51 is another product which was introduced to give users 
an inexpensive debugging tool for the 8031/52 family of 
microcontrollers. It is attached to a target system through two 
20-pin conectors on the DDT-51 board. A 40-pin DIP clip is wired to 
the connectors and is attached to the target microcontroller, In an 
attempt to make using the DDT-51 as easy and clean as possible, a 
matching set of connectors was added to the RTC31 & RTC52 boards 
which ellininates the need for the DIP clip. Two short 4-inch 20-lead 
ribbon cables with 20-pin plugs at each end will make all connections 
necessary to the DDT-51. For more information on the DDT-51 call 
Circuit Cellar Inc. (203) 875-2751. 


AD1 AD3 AD5 AD7 GND AS All Al3 Al15 GND 


S81 carries all the address and data lines from the microcontroller 


RST *INTO *WR *RD *PSEN ALE GND Ti GND 
2 20 
S2 
1 19 


GND GND GND GND GND GND GND GND GND GND 


82 carries all the contrel lines from the microcontroller 
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RTC31-RTC52 
VERTICAL-STACKING EXPANSION HEADER 


The small size of the RTC31 and RTC52 mirocontroller boards, less 
than four inches square, is not sacrificed by the expansion of its I/0 
capabilities. The footprint remains the same as each I/O board only 
adds 9/16 of an inch to the height of the system. I/0 expansion is 
obtained through a vertical header system making a backplane unneces- 
sary. The data bus and latched low-order address bus passed are 
through the expansion header along with control lines and power. In 
place of the upper address bus, the upper four 8K block decodes are 
passed through the expansion header making I/O decoding a snap. 


26 JP16 25 26 JP15 25 
Buffered D4 Buffered D3 -12 volts El GND 
Buffered D5 Buffered D2 ALE LJ GND 
Buffered D6 Buffered Dl *DS LJ fal GND 
Buffered D7 Buffered DO *WR LJ LJ GND 
+5 volts +5 volts *RD LJ LJ GND 
Latched A4 Latched A3 *PSEN LJ LJ GND 
Latched A5 Latched A2 T1 LJ CJ *INTI 
Latched A6 Latched Al TO = LI * INTO 
Latched A7 Latched AQ RESET Ea iJ GND 
+5 volts +5 volts P1.4 il Lal P1.3 
OcocOH OACGOH P1.5 LI fan Pl.2 
QEOOCOH 80C0H P1.6 LJ Ree P1.1 
+12 volts *GET Pl.7 BS fed P1.@ 

2 1 2 1 


JP16 and JP15 bring the expansion bus up to I/O boards which mate 
atop the RTC31 and RTC52 
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RTC31-RTC52 


STAND-ALONE 1/0 CONNECTIONS 


Sixteen user connections make the RTC31 and RTC52 a perfect 
stand-alone microcontroller. Provisions are made on the board for 
using optional screw terminal blocks for each of these connections. 
Two connections for RS-485 twisted-pair communications, a pair for 
power (+5 volts and ground), eight connections for quasi-bidirectional 
port 1 from the processor, and four additional control lines off the 
processor (TO, T1, *INTO, and *INT1). 


1 RS-485 (+) 5 P3.4 (TO) 
T1 T3 
2 RS-485 (-) 6 P3.5 (T1) 
3 +5 volts ql P3.2 (*INTO) 
T2 T4 
4 GND 8 P3.3.(*INT1) 
9 P1.0 
TS 
10 Pl.1 
11 P1.2 
T6 
12 P1.3 
13 P1.4 
T7 
14 P1.5 
15 P1.6 
TS 
16 P1.7 


Optional screw terminal blocks make connections to external I/O easy 
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RTC31-RTC52 


sda DDT-5! (se sity DDT-S1 Si No Reser re 
RS-232 Vertical Stecking Lt j Th 
Serial 1/0 PIS Expansion Header 20/20} 


JP3 
JPl CIC) P16 3 
GND 13 |L1_ to > 
RS-485 Receive Ont We) 


tenobles TeE0 Poop cessor 
8031 7 


JPi4 RS-485 Termination Enobte ___ TS 
fe) sr 17 bs 
Ay ATA Space only We 
TT) 5 externat CODE ot OOOH Enable 7) 
TA/CODE Space US Addrecs Selection iL] 
IELI T4 
ooscc 
3288 0 
JP7 SaaS 
: > BETH Gare ne 
ak toto | EEF Rown-U|LL cox EPROM <27e56) ut) 
UU inme/Type ge fT: 


Nig ta Lo) 


TEUTrIrII<rTr 
Sececes b= cc @) 
— SBESSESEE5S5 
onuNryea ac Obi 
RK EPRI IM UA Address Selection i. K k A M ro) 
1? 
us 
BKixx6 4) [nn FPKCxx2S6) &© 
US T BKCxxG 49 ue e 
Pall ON aM PEE _sekcaxese> a 
JP1S EPROW JPid 
Te 
Vertical Stacking 1 ram IPS re) 
Expansion Header PIB 
rx OO DATA/CODE Space tJ] CODE Space only 


Suggested jumper configurations for combined DATA/PROGRAM (CODE) 
space using an 8k EPROM @ O000H and an 8k RAM @ 2000H on an RTC31 


| sd rs we DDT-5S (S2> sin] Hy) por-sisp | sp Mg. RESET 
pO 
RS-P32 = col eS fn 
A sera an JPIS eS Header Gad BO 
Jet (CE L Ica Pie pO 


esas alam enti 
1O 


| S0c So ee S 


JP14 P5-495 Termination Crable —__ T3 
op] Eur Le 
i ATA Space only we O 
Extereal COUE at QOH Enabl: fe 
eee Space U9 addrete Selection H> ee ue) 
Zaa5 rs 
2238 nO 
f {| +] 
a aru Si 
BAB |+ Zoho R™ ALLE Be 
ex on [LE som EPROM <27256) re) 
UG SizesType Size/type 


Jri2 uC} 
TS 
ZZERR255 = De 
agaaaqaooaoaa 
aqgaaqgaqocooqcaa 
aauvtvacou 
RK RAM UA Address Selection 8K EPRIIM > 


TF 
us i 
BKrx64> [= g2Kcen2560 -@) 
us T. BKC nRB4) U@ sae 
ne se saci | [| oy AMP ee ©) 
il EPROH JPL 
cau Vertical Stacking t RAM IPS fe 
F JPG Expansion Header JPI2 
ari © © DATA/CORE Space ——y 7 seeped Space only 


Suggested jumper configurations for combined DATA/PROGRAM(CODE) 
space using an 8k RAM @ 0000H and an 8k EPROM @ 8000H on an RTC52 


3/3/89 
Page 14 


Suggested 


RTC31-RTC52 


se] DIT-S1 82> 


| s sity DDT-51 (sp 


NO. RESET 


RS- Ey star io 
Ey seo _| Sent 1/0 


Vertical Stacking 
JPIS Expansion Header as 


wP1 {CE petal PIG 


iw 1 
asniad Receive Cntl 


JP14 


apne ATA Space any 


SteiGel cenasies "HEL EBScessor> 


85-485 Termination Enable —_, 
I 7 
JP2 (cee 


Ep exteree COEE ot OOOO Enable 


DATA/CODE Space U9 Address Selection i 
So eed 
pPocs 
eocccsdc 
evccaH 
SP? ou rw 
ee i oy jeu 
oe Pokor | Beis eon} sex EPROM (27256) 
U9 Size/Type e/Type 


co fs 


. 
ps 


O 
Ee 


Pie '@) 
xcrIirTIrTIrIrTxrt Ee. 
aooococqcodoe 
Sssgssesegsq 

32k EPRIMG eietemset (8K RAM 
UB Adkiress Selection 0 
fe 
BkKixwe4? aa * 20K Cxx256) oO 
ent? Type. | I [| BKGock > UB BZe sek ox256 O 
nr 
JPAG EPROM Pid 
Vertical Stacking RAM IPS fs 
IPS ee Expansion Header JPi3 Ce) 
Pas O OQ BATA/CODE Space ——U a CODE Space only 
* 
s = 2 
jumper configurations 


for combined DATA/ PROGRAM (CODE) 


space using a 32k EPROM @ 0000H and an 8k RAM @ 8000H on an RTC31 


Suggested jumper configurations 


RS$-232 
[a] Serr 1/0 
JP? 


Hy peT-si ese | (S2> 


Verticat stacking [ ] 
PAS Tupansion Header Uy JP20 
JP1 (C5 a) ris 


T RS~ 98 ae Crtl 


cenavier S88 ES Frocessor 
| 80C5e 4 | 


Pia 


ea ie Spocr omy 


ay 
tee neo 


ug ae Type 


Okie x64) 


heel] 
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RTC31-RTC52 


To eliminate unwanted noise on the RX input to the processor, 


remove the unused line driver chip. (U4 or U6) 


GETTING STARTED 


RTC52 
The RTC52, with internal BASIC, will communicate with the user on 
power-up if correct connection to a dumb terminal or computer (running 


communication software) is made. After pressing the space bar the 
RTC52 will inspect the serial transmission and select the correct baud 
rate (transmission must be 8 bits, no parity, and 1 stop bit). The 


RTC52 will respond with a sign-on message and command prompt ">". Type 
in the short program below to verify BASIC is operating correctly. 
This should toggle the P1.0 line on the microcontroller. If you con- 
nect a piece of wire from the P1.0 I/O output (T5 #9) to the TO I/o 
pin (T3 #5), the LED controlled by P3.4 should blink about once per 
second. Since BASIC cannot directly address port 0, 2, or 3, Port 1 
is used to drive the TO line by use of the wire. 


10 PORT1 = PORT1 .AND. OFEH 


20 GOSUB 60 NOTE: When using an RTC52 
30 PORT1 = PORT1 .OR. 01H with a terminal or computer, 
40 GOSUB 60 press the space bar to start 
50 GOTO 10 the systems’! auto-baud rate 
60 FOR X = 1 TO 1900 sequence. A sign-on message 
70 NEXT X will be displayed after it 


80 RETURN is correctly received. 


RTC31 

The RTC31 does not have any internal program, so the user must 
program an EPROM with machine language code which will start execution 
at OOOOH. The following code can be programmed into a blank EPROM and 
will turn the LED on and off about once per second, verifying the 
ability to execute code. TO is directly addressable, so no wire is 
necessary as was with the above BASIC program. Refer to Intel's 
EMBEDDED CONTROLLER HANDBOOK for additional information on the 
8031/8052 microcontroller functions. 


OOOOH 15H FOH 7;DEC B 

O002H DSH FOH F5H ;DJINZ B,0O000H 
OOO5H 14H 7;DEC A 

OOO06H 70H F8H 7JNZ OOOOH 
ooco08H B2H B4H 7CPL TO 
OOOAH O1H OOH ;AJMP OOCOH 


GETTING YOUR CODE INTO AN EPROM 


Neither the RCT31 nor the RTC52 have a built in EPROM programmer. 
For the most part, development and EPROM programming can be easily 
done on the BCC52C (2764/27128) or the BCCS2CK (27256). Alternately, 
you can use the Micromint Serial Eprom Programmer. 


An optional battery backed RAM can be used (a typical part is the 
Dallas DS1225AB). Code within an 8k non-volatile RAM can be read by 
an EPROM programmer without having to create an Intel HEX file. 
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DESIGNATION PART # 


RTC31-RTC52 


RTC31 PARTS LIST 


DESCRIPTION 


ee ee ee me a er ee ee ee ee ee ee ee ee ee ee ae ae ae ee ae ee 


Printed Circuit Board 
PCB1 


Inteqrated Circuits 


Ul 8031 

U2 74HCT373 
U3 74L8156 
U4 75176 
U5 74HCTO8 
U6 MAX232 
U7? 74HCT245 
us ---- 

ug ---- 
Resistors 

Rl 4.7K 
R2~-R4,R8 10K 
R5~-R7 - 

R9 470 ohm 
R10 100 ohm 
SIP1,SIP3 10K 
SIP2 - 
Capacitors 

c1,Cc4-Cc3 10 ufd 
C2,C3 27 pfd 
C9-Cl17 o.1 ufd 
Semiconductors 

D1 1N4148 
LED1 TIL220 
Ql PN2907 
Connectors 

JP1,JP2, 1X 2 
JP17,7P20 

JP3,JP12 zx 8 
JP4 - 
JP5-JP7, 1X 3 
JP9-JP11, 
JP13,7P14,7P18 

JP8 2x 4 
JP16,7P16 2X 13 
§1,82 - 


RTC31/52 Printed Circuit Board 


Microcontroller 
Octal Transparent Latch 
Dual 2-to-4 Decoder w/OC Ou 


tputs 


Differential Bus Transceiver 


Quad 2-Input AND Gate 


5V RS-232 Dual Receiver/Xmitter 


Octal Bus Transceiver 
optional (EPROM/RAM) 
optional (EPROM/RAM) 


1/4 watt 5% (yel-vio-red) 
1/4 watt 5% (brn-blk-org) 
not used 

1/4 watt 5% (yel-vio-brn) 
1/4 watt 5% (brn-blk-brn) 


10-lead, 9-resistor, pin 1 common 


not used 


Tantalum 
Monolithic 
Monolithic 


Small-Signal Diode 
Light-Emitting Diode 
PNP transistor 


Square-Pin Header 


Square-Pin Header 
not used 
Square-Pin Header 


Square-Pin Header 

Square-Pin Header 

optional 2 X 10 right-angle 
square-pin headers for 
use with the DDT-51 
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RTC31-RTC52 


DESIGNATION PART# DESCRIPTION 

Sockets 

SK1 40-Pin I ¢ Socket 

SK2 ,SK7 20-Pin I ¢ Socket 

SK3,SK6 16-Pin I ¢ Socket 

SK4 §8-Pin I ¢ Socket 

SK5 14-Pin I ¢ Socket 

SK8,SK9 28-Pin I ¢ Socket 

Miscellaneous 

¥1 11.0592 MHz Crystal 

T1-T8 optional Screw Terminal Block 

$71-S720 Shorting Jumpers 
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RTC31-RTC52 


RTCS2 PARTS LIST 


DESIGNATION PART # DESCRIPTION 


ee ee ee eer ee ee ee ee eee ae ee eee ee ee ee ee ee ee 


Printed Circuit Board 


PCB1 RTC31/52 Printed Circuit Board 

Integrated Circuits 

Ul 80C52 Micromint 80C52-BASIC 
Microcontroller 

U2 74HCT373 Octal Transparent Latch 

U3 74LS156 Dual 2-to-4 Decoder w/OC Outputs 

U4 75176 Differential Bus Transceiver 

U5 74HCTO8 Quad 2-Input AND Gate 

U6 MAX232 5V RS-232 Dual Receiver/Xmitter 

U7 74HCT245 Octal Bus Transceiver 

Us ---- optional (EPROM/RAM) 

ug ---~ optional (EPROM/RAM) 

Resistors 

R1 4.7K 1/4 watt 5% (yel-vic-red)} 

R2-R4,R8 10K 1/4 watt 5% (brn-blk-org) 

R5-R7 = not used 

R9 470 ohm 1/4 watt 5% (yel-vio-brn) 

R10 100 ohm 1/4 watt 5% (brn-blk-brn) 

SIP1,SIP3 10K 10-lead, 9-resistor, pin 1 common 

SIP2 = not used 

Capacitors 

Cc1,c4-Cs 10 ufd Tantalum 

C2,C3 27 pfd Monolithic 

c9-C17? 0.1 ufd Monolithic 

Semiconductors 

D1 1N4148 Small-Signal Diode 

LED1 TIL220 Light-Emitting Diode 

Ql PN2907 PNP transistor 

Connectors 

JP1,3P2, 1X 2 Square-Pin Header 

JP17,JP20 

JP3,JP12 2X 8 Square-Pin Header 

JTP4 - not used 

JPS-JP7, 1X 3 Square-Pin Header 

JP9-JP11, 

JP13,73P14,JP18 

JP8 2x 4 Square-Pin Header 

JP16,JP16 2 X 13 Square-Pin Header 

51,82 - optional 2 X 10 right-angle 


square-pin headers for 
use with the DDT-51 
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RTC31-RTC52 —— 


DESIGNATION PART # DESCRIPTION 

Sockets 

SK1 40-Pin I ¢c Socket 

SK2,SK7 20-Pin I ¢ Socket 

SK3,SK6 16-Pin I C Socket 

SK4 8-Pin I c Socket 

SK5 14-Pin I ¢ Socket 

SK8 ,SK9 28-Pin I Cc Socket 

Miscellaneous 

Y1 11.0592 MHz crystal 

Tl-Ts optional Screw Terminal Block 

$71-sJ20 Shorting Jumpers 
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RTC31/52 Board Dimensions 


DIM Inches Notes 

A 0.15 From edge of board to center of mount hole. 

B 2.9 From edge of board to center of mount hole. 

C 0.75 From edge of the board to center of first closest pin of JP15. 
D 0.45 From edge of board to center of mount hole. 

E 0.15 From edge of board to center of mount hole. 

F 3.2 From center of mount hole to center of mount hole. 

G 0.15 From edge of board to center of mount hole. 

H 1,15 From edge of the board to center of first closest pin of JP16. 
I 0.1 From edge of the board to center of first closest pin of JP16. 
K 0.35 From edge of the board to center of first closest pin of JP15. 
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